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IN THE CLAIMS : 

The follow] ng i s a complete listing of the claims and replaces all earlier listings 
and all earlier versions. 





19. (Previously Presented) An image processing appar^ilsthat changes a 
dynamic range of an original image, comprising: 

a gradation conversion unit adapted to'perform a gradation conversion on the 
original image, based on a gradation conversion curve; 

a high-frequency-component generation unit adapted to generate a high- 
frequency component of ^^OT^nal image or an image obtained from the gradation 
conversion perforaied on-the original image by said gradation conversion unit; 

a conv^sion unit adapted to convert a magnitude of an amplitude of the high- 
frequency component; and 

a control unit adajjted to control an addition of the high-frequency component 
converted by said conversion unit, after performance of the gradation conversion on the 



origina(hnage by said gradation conversion unit, 

wherein said conversion unit converts the magnitude of the amplitude of the 
hi^h-frequency componenVl?ased on information concerning an inclination of the gradation 
sonversion curve. 
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L0._...-4Pfevl6usIyTTes^^ An apparatus according to Claim 19, w^^in 
said conversion unit converts the magnitude of the amplitude of the h^-firequency 
component, based on the information concerning the inclination of the gradation conversion 
curve and a pixel value obtained based on the original image. 




21 . (Previously Presented) An apparatus according to Claim 1 9, wherein 
said conversion unit converts the magnitude^of the amplitude of the high-frequency 
component, based on a differential value of the gradation conversion curve. 



22. (Previously Presented) An apparatus according to Claim 19, further 
comprising an input imit adapted to input a variable for changing a form of the gradation 



conversion curve. 



23. / (Previously Presented) An apparatus according to Claim 19, wherein 
said high-frequency-component generation unit generates a smoothened image of the original 
image, and generates the high-frequency component by subtracting the smoothened image 
from the original image. 



24. (Previously Presented) An apparatus according to Claim 1 9, wherci 
said hi^-frequmcy-eonqjonentgenerationun^ generates a smoothened image of the ( 
im^ej^^f^^Q gradation conversioiT^ai^^ by 
subiracting the smoothened image from the original image after the gradation conversion. 
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25 . (Prgvioiisly Pres e nt e d) r A a-ap para i us acc ording to uiaim 24, A?vfaerein, 
the smoothened image is fbnned by using a moiphological filter. 



7 



26. (Previoxxsly Presented) An apparatus ape^rding to Claim 19, wherein 
said gradation conversion unit converts a form of the ^^Mation conversion curve, based on a 
feature amount calculated based on the origii 



i\ 



27. (Previously Presented) An image processing apparatus comprising: 
a smoothening/unit adapted to obtain a smoothened image from an original 



miage; 



a high-frequency-component generation unit adapted to generate, as a high- 
frequency component, a difference between the smoothened image obtained by said 
smoothening^imit and the original image; 

a gradation conversion unit adapted to convert a gradation of the original image 
by using a gradation conversion curve; 

a second smoothening iinit adapted to obtain a second smoothened image from 
an image obtained from the gradation conversion performed by said gmdation conversion unit; 




Chigh-Ifequ^icy-con^^ additira^jjiiit adapted to add the high-freqxiency 



iponent to the second smoothened image. 
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7S( (TVftvmndy JrrmTred^ An apparatm aaa^i^ifTfrtn Claim ?-7. where i n 
said high-frequeacy-component addition unit changes an amplitude of fte-W^-frequency 
component, based on a pixel value obtained based on the^^al'image, and adds the high- 
frequency component whose amplitude has been changeid to the second smoothened image. 



29. and 30. (Canceled)^ 



3 1 . (Previously Presented) An image processing apparatus comprising: 
y a smoothening unit adapted to obtain a smoothened image from an original 



image; 



a high-frequency-component generation unit adapted to generate, as a high- 



frequency component, a difference between the smoothened image obtained by said 
smoothening/ulit and the original image; 

a gradation conversion unit adapted to convert a gradation of the ori ginal image 
by using/a gradation conversion curve; 

a conversion unit adapted to convert a magnitude of an amplitude of the high- 
frequency component, based on a value concerning an inclination of the gradation conversion 
curve ; and 

a high-frequency-component addition vmt adapted to add the high-frequency 

compo^eaiirwhoseiM changed by said conversion unit to the 

[ 

image whose gradation has been converted. 
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fS^usly Presented) An apparatus according to Claim 31, whereflT 
said conversion unit converts the magnitude of the amplitude of the high-^e^uency 
component, based on Information concerning the inclination of Ae gradatipHron version curve 
and a pixel value obtained based on the original image. 




33. (Previously Presented) An image processing apparatus comprising: 
a gradation conversion unit adaptedto obtain a converted image by converting 

a gradation of an original image; 

a smoothening imit adapted to obtain a smoothened image by smoothing the 

converted image; 

a high-frequency-component generation unit adapted to obtain, as a high- 
frequency component, a^ifference between the smoothened image and the converted image; 



7 



a conversion xmit adapted to convert a magnitude of an amplitude of the liigh- 
ftequency comp^nt, based on a value concerning an inclination of a gradation conversion 
curve; and / 

/ a high-frequency-component addition unit adapted to add the high-fi^uency 
component whose magnitude of the amplitude has been converted by said conversion uiiit to 
the converted image. 




^reviously^feSentedJ-An^paratus according to Clairn^j-vvherein 
said >e^nversion unit converts the magnitude of the amplitude of the high-frequency 
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compone nt^ based an inftmri fltion Gnnp^ t n 'i> i » |j, H i h in^^Ht^i^ l lrt Ti ^sfth^ gf^^lftfir^'n ^onv^fSjOfT^Mnrr 
and a pixel value obtained based on the original inaage. 

35. and 36. (Canceled), 

37, (Currently Amendeo) An image processing method comprising: 
a high-frequency-ccMat^nent conversion step^ of converting an amplitude of 

a high-fiequency component of^n image, based on information concerning an inclination of 
a gradation conversion cun4; and 

an addi^on step^ of adding the high-frequency component, converted in said 
high-frequency-com)onent conversion step, to an arbitrary image. 

38. (Previously Presented) An apparatus according to Claim 23. wherein 
the smooth6ned image is foraied by using a morphological filter. 




39. (Currently Amended) An image processing method for changing a 
lie range of an original image» comprising: 

a gradation conversion step^ of performing a gradation conversion on the 
original image, based on a gradation conversion curve; 

a high-frequency-component generation step^ of genemting a high-frequency 
componentjof-lfie^riginarTmS 



gradation conversion 



p^^iEmned on the original image in said gradation conversion step; 
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a ' COhV&rSTon ' sttPa 6t converting a magnitude ot an ampiitude ot the hig 
frequency component; and 

a control step^ of controlling an addition of the higl^i^p^uency component 
converted in said conversion step, after performance of the^gradation conversion, on the 
original image in said gradadon conversion step, 

wherein said conversion step includefs convertiD g converts the amplitude of the 
high-ftequency component, based on information concerning an inclination of the gradation 
conversion curve. 

40- (Currently Amended) An image processing method comprising: 
a smoothening step^ of obtaining a smoothened image from an original image; 
a high-frequency-component genemtion step^, of generating, as a high-frequency 
component, a differe^ice between the smoothened image obtained in said smoothening step and 



/ 



the original image; 

^ gradation conversion step^ of converting a gradation of the original image by 
using a gradation conversion curve; ^ 

/ a second smoothening step^ of obtaining a second smoothened image from an 
image obtained from the gradation conversion performed in said gradation conversion step; 
and 

a high-frequency-component/^dition step^ of adding the high-frequency 
[qjonent to the second smoottien^ image. 
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.41. (Canceled^ 




42. (Currently Amended) An image processingmettlod comprising; 

a smoothening step^ of obtaining a smoothejicmmage from an original image; 

a high-frequency component generati^ step^ of generating, as a higji-fr equency 
component, a difference between the smoothened^nage obtained in said smoothening step and 
the original image; 

a gradation conversion step^ of converting a gradation of the original image by 
using a gradation conversion curve; 

a conversion step^ of converting a magnitude of an amplitude of the high- 
frequency component, based on a value concerning an inclination of the gradation conversion 
curve; and 

a high-liequency-component addition step^ of adding the high-frequency 
component'whose magnitude of the amplitude has been changed in said conversion step to the 



./ 



image whose gradation has been converted. 



43. (Currently Amended) An image processing method comprising: 
a gradation conversion step^ of obtaining a converted image by converting a 
gradation of an original image; 

a smoothening step^ of obtaining a smoothened image by smoothing the 



ccH^v^ffed image; 
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^"^riitEh-fr'"r[ nftncv-<x)Dap onent generation step^ of obtaining, as a high-frequencj; 
component, a difference between the smoothened image and the converted imagej^^^^ 

a conversion step^ of converting a magnitude of an am^itude of the high- 
frequency component, based on a value concerning an inclination ota. gradation conversion 
curve; and 

a high-frequency-component addition step^ of adding the high-frequency 
component whose magnitude of the amplitude has been converted in said conversion step to 

/ 

the converted image, 

/ 

44. (Currently Am^ded) A program product embodying a program for 
executing an image processing method for changing a dynamic range of an original image, the 
method comprising: ^ 

a gradation conversion step^ of performing a gradation conversion on the 

. . / . • 

original image, based on a gradation conversion curve; 

/' 

a high-frequency-component generation step^ of generating a high-fi«quency 

/ 

component of , the original image or an image obtained from the gradation conversion 

/ 

performed on the original image in said gmdation conversion step; 

/ a conversion step^ of converting a magnitude of an amplitude of the high- 

/ 

frequency component; and 

/ a control step^ of controlling an addition of tiie high-frequency component 

converted in said conversion step, after performance opme gradation conversion on the 
origindlmage in said ^Sdatioexonversion i 
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^^""^ wherein said conversion siqj includes convcrdng converts xhe magnimaFofthe 
amplitude of the high-frequency component, based on information concerning aniatSlination 
of the gradation conversion curve. 




\ 



45, (Currently Amended) A program product embodying a program for 
execxjting an image processing method, the method^mprising: 

a smoothening step^ of obtaining^smoothened image from an original image; 

ahigh-fiequency-component^eneration step^ of generating, a$ a high-frequency 
component, a difference between the sn;^othened image obtained in said smoothening step and 
the original image; 

a gradation cony^rsion step^ of converting a gradation of the original image by 
using a gradation conversioii curve; 

a second ^oothening step^ of obtaining a second smoothened image fixim an 
image obtained from pe gradation conversion performed in said gradation conversion step; 
and 

a liigh-frequency-component addition step^ of adding the high-frequency 
comjwnent to the second smoothened image. 



46. (Canceled) 



execi 



, image processing mi 




47. (Currently Amended) A program 



embodying a program for 



mpnsmg: 
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^tTt t i 1 1 ! 'ili^ n i nn T t^r ■ » smoothened image fr nn^ nripijaa l-HHa^d. : 

ahigh-ficquency-component generation step^ of generating, as ahigh^&^ueacy 
component, a difference between the smoothened image obtained in said smp<imening step and 
the original image; 

a gradation conversion step^ of converting a gpdoation of the original image by 
using a gradation conversion curve; X 

a conversion step^^ of converting annagnitude of an amplitude of the high- 
fiequency component, based on a value conceniing an inclination of the gradation conversion 

curve; and / 

a high-frequency-ccmponent addition step^ of adding the high-frequency 
component whose magnitude ofme amplitude has bean changed in said conversion step to the 
image whose gradation has been converted. 

48. /(Currently Amended) A program product embodying a program for 
executing an image processing method, the method comprising: 

a/gradation conversion step^^ of obtaining a converted image by converting a 
gradation of an original image; 

/ a smoothcning step^ of obtaining a smoothened image by smoothing the 
convertea image; 

/ ^■^^-"''^"ahigh-fiequency-component^^ step^of obtainiiig,3§.alii^-£req[uency 
cortiponcnt, a diflference between the smoothened image and the converted image; 
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a conversion st^ p^, of cnny ^rting ^ Tn-ipnihiHn nf nn nTTTpHtn7fft"^nr 
frequency component, based on a value concerning an inclination of a gradajielfconversion 
curve; and 

a high-frequency-component addition st^^of adding the high-frequency 
component whose magnitude of the amplitude ha%,b6en converted in said conversion step to 
the converted image. 




49* (Currently/Amended) A storage medium storing a program for 
executing an image processing method for changing a dynamic range of an original image, the 
method comprising: 

a gr^ation conversion step^ of performing a gradation conversion on the image, 
based on a fsxad^on conversion curve; 

a high-frequency-component generation step^ of generating a high-frequency 
componenpft of the original image or an image obtained from the gradation conversion 
performed on the original image in said gradation conversion step; 

a conversion step^ of converting a magnitude of an amplitude of the high- 
frequency component; and 

a control step^ of controlling an addition of the high-frequency component 
inverted i n said conversion step, after performanc^/^ftiie gradation conversion on the 
image i 
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— --vAerdnsaid coDversion step includes converting converts the magnitude o: 
the amplitude of the high-frequency component, based on information coiicermng an 
inclination of the gradation conversion curve. 




50. (Currently Amended) A storage medium storing a program for 
executing an image processing method, the tnethod comprising: 

a smoothening stepj^ of obtaining a smoothened image from an original image; 
a high-frequency-component g^eration step^ of generating, as a high-frequency 
^ component, a difference between the smoothened image obtained in said smoothening step and 




\ 



the original image; 

a gradation conversion step^ of converting a gradation of the original image by 
using a gradation conversion curve; 

a second smoothening step^^ of obtaining a second smoothened image from an 



/ 



image obtained from the^gradation conversion performed in said gradation conversion step; 
and 



component 



a hi ^-frequency-component addition step^ of adding the high-frequency 
to the^< 



second smoothened image. 



51. (Canceled), 




52. (Currently 





ided) A storage mediurn^^storing a program for 



executing an image processing method, the method comprising: 
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y 




ahigh-frequency-component generation stqi^ of generating, as ahigJv^^uency 
component, a difference between the smoothened image obtained in said smp<Jmenmg step and 
the oripnal image; 

a gradation conversion step^ of converting a grfuJation of the original image by 
using a gradation conversion curve; 

a conversion step^ of converting^ magnitude of an amplitude of the high- 
frequency component, based on a value concaning an inclination of the gradation conversion 
curve; and 

a high-frequen^component addition step^ of adding the high-frequency 
component whose magnitude of the amplitude has been changed in said conversion step to the 
image Avhose gradation has been converted. 



53/ (Currentiy Amended) A storage medium storing a program for 



./ 



executing an image processing method, the method comprising: 

a gradation conversion step^ of obtaining a converted image by inverting a 
gradation p'f an original image; 

a smoothening step^ of obtaining a smoothened image by smootjiing the 
converted image; 

riri gh-fteque pey^comgonent generation step^ of obtaipingras ahigh-frequency 
component, a difference between the smoothened image and the converted image; 
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conversion step^^sLconvermig a ikiagmLude of an amplitude of^jhelugh- 
frequency component, based on a value concerning an inclination of a^^idation conversion 
curve; and 

a high-frequency-component addilion^st^pA of adding the high-frequency 
component whose magnitude of the amplitude has been converted in said conversion step to 
the converted image. 

54. (New) An,€(>paratus according to Claim 1 9, further comprising: 
radiation generation means for irradiating radiation rays onto an object; and 
a two-dim^ional X-ray sensor for converting radiation rays transmitted 
through the object into'^ image, 

wherdn the image obtained by said two-dimensional X-ray sensor serves as the 

original image. 



55 . (New) An image processing apparatus comprising: 
storage means for storing information concerning a gradation conversion curve; 
high-frequency component generation means for generating a high-frequency 
component of an image, or of an image obtained by performing gradation conversion on the 
ima/e, using the gradation conversion curve; 

conversio n means for converting a magnitude of an ajaplitude of the 
higfj^ffequency component; and 
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^f^^^iii^ p mfijuw -frfnyHdinp, the converted ni^h-trequencv componCTit^crme 
image, or to the image obtained by performing the gradation conversion^irt^e image using 
the gradation conversion curve, 

wherein said conversion means converts the amplitude of the high-frequency 

/ . 

component on the ba$is of the information concerning the gradation conversion curve. 



56, (New) An apparatus according to Claim 55, wherein said conversion 

/ 

means converts the magnitude of the amplitude of the high-fiequency component on the basis 

/ 

of the information concerning an inclination of the gradation conversion curve. 

/ 

57. (New) An apparatus according to Claim 55, wherein said conversion 
means converts the^n^gnitude of the amplitude of the high-frequency component on the basis 
of a differential j^alue of the gradation conversion curve. 

/ 

/ 

y/ 58. (New) An apparatus according to Claim 55, further comprising input 
means for inputting a variable for changing a curve fomi of the gradation conversion curve. 

59. (New) An apparatus according to Claim 55, wherein .said 
high-frequency component generation means generates a smoothed image from the image and 
siib(racts the smoothed image from the image, thereby to generate the high-frequency 
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^"65] (New) An apparatus accoi'dlfl g Lu Claiiii 59, wliereiu the sm oothed 
image is fomied by using a morphological filter. 



6 1 . (New) An apparatus according to Cl^im 5 5 , wherein said 



high-fiequcncy component generation means generates a smoothed image fix>m the image after 
the gradation conversion, and subtracts the smoothedirmge from the image after the gradation 
conversion, thereby to generate the high-fireqiipmy component 



/ 62- (New) An app^atus according to Claim 61, wherein the smoothed 

/ 

image is ft)nned by using a morphological filter. 



^ 63. ^(New) An apparatus according to Claim 55, wherein a curve form of 

the gradation conversion curve is changed according to a feature amount calculated based on 
the image. 



/ 



I 64. (New) An apparatus according to Claim 55, further comprising: 
/ radiation generation means for irradiating radiation rays onto an object; and 
/ a two-dimensional X-ray sensor for converting the radiation ray transmitted 

thr(^ugh the object into an image^ 

wherein th^^mage obtained by said two-dimensional X-ray sensor serves as the 

iginal image. 



/ 
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Je^An image processing memoa compnsmg: 
a storage step, of storing information concerning a grad^tK^ conversion curve; 
a high-frequency component generation step^ ofgenerating a high-frequency 
component of an image or an image obtained by pCTfimning gradation conversion on the 
image, using the gradation conversion curve; 

a conversion step, of convCTting a magnitude of an amplitude of the 
high-frequency component; and 

an addition step, of adding the converted high-frequency component to the 
image, or to the image obtained by performing the gradation conversion on the image using 
the gradation conversion cuirve, 

v^herein said conversion step includes converting the amplitude of the 
high-frequency component on the basis of the information concerning the gradation conversion 



curve. 



/ 



66. (New) A program for executing an image processing method 



compnsmg: 

a storage step, of storing information concerning a gradation conversion curve; 
a high-frequency component generation step, of generating a high-frequency 
component of an image or an image obtained by pof orming gradation conversion on the image 
usijig the gradation conversion curve; 

a conversion step, of convCTfing a magnitude of an amplitude of the 
hidi-frequency component; anc 
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^injuldjt^ .^rpi of ndiiiTTfrthr rnnvrrtrH high-frequencycom^jaeet-tOT^ 
image, or to the image obtained by perfoiming the gradation coijye^n on the image using 
the gradation conversion curve, 

wherein said conversion step mdudes, converting the amplitude of the 
high-frequency component on the basi s of the information concerning the gradation conversion 
curve. 



67. (New) A storage medium which stores a program for executing an 
^ ^ image processing method, said method comprising: 

a storage step, of storing information concerning a gradation conversion curve; 
a high-frequency component generation step, of generating a high-frequency 
component of an^image, or of an image obtained by performing gradation conversion on the 
image using/the gradation conversion curve; 

a conversion step, of converting a magnitude o£ an amplitude of the 
high-fre<iuency component; and 

an addition step, of adding the converted high-frequency component to the 
image, or to the image obtained by performing the gradation conversion on the image using 
the gradation conversion cxirve, 

wherein said conversion step includes converting the amplitude of the 
high-frequeiicy component on the basis of the information concerning the gradation conversion 





cxuve: 
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